Serotonin N-acetyltransferase (NAT) activity and melatonin levels in the frog retina are not correlated during the seasonal cycle.
The seasonal pattern of daily serotonin N-acetyltransferase (NAT) and melatonin rhythms in the lateral eye of Rana perezi has been characterized to assess any seasonal relationship between enzymatic activity and melatonin production and to evaluate the photothermal responses of such rhythms. In winter there was no daily rhythm either in NAT activity or in melatonin production, although the highest values of NAT activity and lowest melatonin concentrations were measured at this time. Ocular melatonin showed a high-amplitude diurnal rhythm during the summer, whereas a low-amplitude rhythm was observed in spring and autumn. Diurnal melatonin levels were temperature-independent; however, nocturnal melatonin production significantly increased with temperature. Ocular NAT was always higher at lower than at higher temperatures (two- to threefold), both at night and during the day. As suggested for pineal melatonin production in other poikilotherm species, photoperiod controls the duration of the melatonin nocturnal rise, whereas temperature regulates the amplitude of the daily melatonin rhythm in the frog retina. The lack of correlation between daily NAT and melatonin rhythms in the frog retina may result from the high thermal sensitivity of the ocular NAT and a temperature-dependent inhibition substrate of NAT activity.